AMENDMENTS TO CLAIMS 



The following listing of the claims replaces all prior claim versions and listings. 

1. (Canceled) 

2. (Currently Amended) A memory acc^s control device comprising: 

a memory master to request access to memory: 

a memory control unit to produce control signals of memories based on access 
information to be output from said memory master: and 

a hit predicting unit to predict whether or not a next access to each bank in 
memory will be directed to a same page: 

wherein, for each of a last natural number of times of accesses to each bank in 
memory, said hit predicting unit stores whether a hit or a miss has been found as history 
information, and 

wherein, when said hit predicting unit predicts the hit based on the history 
information, said memory control unit terminates a routine without closing a bank at a 

time of completion of present access operations and, when said hit predicting unit 
predicts the miss b^ed on the history information, said memory control unit closes said 
bank at the time of completion of present access operations and terminates the routine 
The memory aceess-eentrol device according to claim 1 , 

wherein, for each of a last "n" (^n" is a natural number) times of accesses to each 
bank in memory, said hit predicting unit stores whether athe hit or -athe miss has been 
found, and said hit predicting unit predicts -^the hit, i f, out of the last "n" times of 
accesses, a number of times of accesses in which the hit has been found out of the last 
"n" time s of acc e ss e s is "m" or more (m<n: "m" is a natural number) "m" being a result 
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of adding said number of times of accesses in which the hit has been found , and said hit 
predicting unit predicts -athe miss, if said number of times of accesses is not "m" or 
more. 

3.-4. (Canceled) 

5. (Cunently Amended) A memory access control device comprising: 
a memory master to request access to memory; 

a memory control unit to produce control signals of memories b^ed on access 
information to be output from said memory master; and 

a hit predicting unit to predict whether or not a next access to each bank in 
memory will be directed to a same page: 

wherein, for each of a last natural number of times of accesses to each bank in 
memory, said hit predicting unit stores whether a hit or a miss has been found as history 
information, and 

wherein, when said hit predicting unit predicts the hit based on the history 
information, said memory control unit terminates a routine without closing a bank at a 
time of completion of present access operations and, when said hit predicting unit 
predicts the miss based on the history information, said memory control unit closes said 
bank at the time of completion of present access operations and terminates the routine. 
Th e memory access control device according to claim ly 

wherein, for each of a last "n" ("n" is a natural number) times of accesses to each 
bank in memory, said hit predicting unit stores whether ati^ hit or -atiie miss has been 
found, and said hit predicting unit predicts -athe miss when -athe miss has been found in 
all of the last "k" times of access^ (k<n: "k" is a natural number) out of the last "n" 
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times of accesses, and said hit predicting unit predicts -athe hit when -athe hit has been 
found at least one time in all of the last "k" times of accesses out of the last "n" times of 
accesses and if -athe hit has been found in all of the last "j" times of accesses (}<n: "j"is a 
natural number) out of the last "n" times of accesses, and said hit predicting unit predicts 
athe hit when athe miss has been found at least one time in all of the last "j" times of 
accesses out of the last "n" times of accesses, and if a number of times of accesses byin 
which -athe hit has been found out of the last "n" tunes of accesses is "m" times or more 
(m<n: "m" is a natural numbert "m" being a result of adding said number of times of 
accesses in which the hit has been found, and said hit predicting unit predicts -athe miss 
when a said number of times of accesses by which a hit has been found out of the last "n" 




6. (Canceled) 

7. (Previously Presented) The memory access control device according to claim 2, 
wherein after a bank and a page to be accessed next have been determined, said memory 
master informs said memory control unit of information about said bank and said page to 
be accessed and wherein said memory control imit, if said bank to be accessed next by 
said memory master is the bank being presently accessed and said page to be accessed by 
said memory master is the page being presently accused, said memory control unit 
terminates the routine, regardless of the prediction from said hit predicting unit, without 
closing said bank being presently accessed at the time of completion of present access 
operations and, if said bank to be accessed next by said memory master is the bank being 
pr^ently accessed and said page to be accessed by said memory master is different from 
the page being presently accessed, said memory control unit closes said bank being 




times of i 



is not "m" times or more. 
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presently accessed at the time of completion of present access operations, regardless of 
the prediction from said hit predicting unit, and said memory control unit terminates the 
routine. 



8.-9. (Canceled) 

1 0. (Preiviously Presented) The memory access control device according to claim 5, 
wherein after a bank and a page to be accessed next have been determined, said memory 
master informs said memory control unit of information about said bank and said page to 
be accessed and wherein said memory control unit, if said bank to be accessed next by 
said memory master is the bank being presently accessed and said page to be accessed by 
said memory master is the page being presently accessed, said memory control unit 
terminates the routine, regardless of the prediction from said hit predicting unit, without 
closing said bank being presently accessed at the time of completion of present access 
operations and, if said bank to be accessed next by said memory master is the bank being 
presently accessed and said page to be accessed by said memory master is different from 
the page being presently accessed, said memory control unit closes said bank being 
presently accessed at the time of completion of present access operations, regardless of 
the prediction from said hit predicting unit, and said memory confrol unit terminates the 
routine, 

11. (Canceled) 

12. (Currently Amended^ A memory access control device comprising: 

two or more memory masters to request access to memory; 
an arbiter unit to arbitrate memory acc^s requests fed from said memory masters 
and to select access information fed from any one of said memory masters; 
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a memory control unit to produce a control signal of memory based on access 
information output from said arbiter unit; and 

a hit predictinig unit to predict whether or not a next access to each bank in 
memory will be directed to a same page: 

wherein, for each of a last natural number of times of accesses to each bank in 
memory, said hit predicting unit stores whether a hit or a miss has been foimd as history 
information, and 

wherein, when said hit predicting unit predicts the hit based on the history 
information, said memory control unit terminates a routine without closing said bank at a 
time of completion of present access operations, and when said hit predicting unit 
predicts the miss based on the history information, said memory control unit closes said 
bank at the time of present access operations and terminates the routine T he memoryr 
acc e ss control devieo according to claim 1 1 , 

wherein, for each of a last "n" ("n" is a natural number) times of accesses to each 
bank in memory, said hit predicting unit stores whether athe hit or a&e miss hit has been 
found and said hit predicting unit predicts athe hit, i f out of the last "n" tnnes of 
access^, a number of times of accesses in which the hit has been found out of the last 
"n" times of accesses is "m" or more (m<n: "m" and "n" each is a natural number) "m" 
being a result of adding said number of times of accesses in which the hit has been found , 
and said hit predicting unit predicts athe miss, if said number of times of accesses is not 
"m" or more. 
13.-14. (Canceled) 

15. (Currently Amended) A m emory access control deyice comprising: 
two or more memory masters to request access to memory: 
7 

G:\NEai23S\175g6\Ainend\17586.amd5.doc 



an arbiter unit to arbitrate memory access requests fed from said memory masters 
and to select access information fed from any one of said memory masters; 

a memory control unit to produce a control signal of memory based on access 
information output from said arbiter unit: and 

a hit predicting unit to predict whether or not a next access to each bank in 
memory will be directed to a same page: 

wherein, for each of a l^t natural number of times of accesses to each bank in 
memory, said hit predicting unit stores whether a hit or a miss has been found as history 
information, and 

wherein, when said hit predicting unit predicts the hit based on the history 
information, said memory control unit terminates a routine without closing said bank at a 
time of completion of present acc^s operations, and when said hit predicting unit 
predicts the miss based on the history information, said memory control unit closes said 
bank at the time of present access operations and terminate the routine The memorv 
access control d e vice according to claim ' 11 , 

wherein, for each of a l^t "n" ("n" is a natural number) times of accesses to each 
bank in memory, said hit predicting unit stor^ whether athe hit or athe miss has been 
found, and said hit predicting unit predicts athe miss when athe miss has been found in all 
of the last "k" (k< n: "k" is a natural number) times of accesses out of the last "n" times 
of accesses, and said hit predicting unit predicts ftthe hit when athe hit has been found at 
least one time in all of the last "k" times of accesses out of the last **n" times of accesses 
and if athe hit is found in all of the last "j" times of accesses Q<n: "j" is a natural number) 
out of the last "n" times of accesses, and said hit predicting unit predicts adie hit when 
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athe miss has been found at least one time in all of the last "j" times of accesses out of the 
last "n" times of accesses, and if a number of times of accesses by which athe hit has 
been found out of the last "n" times of accesses is "m" times or more (m<n: "m" is a 
natural number) ''m" being a result of adding said number of times of accesses in which 
the bit has been found , and said hit pr e diction predicting unit predicts athe miss, when 
a said number of times of accesses by which a hit has b ee n foimd out of th e last "n" tim es 
of accesses is not "m" times or more. 

16. Canceled. 

1 7. (Previously Presented) The memory access control device according to claim 1 2, 
wherein after a bank and a page to be accessed next have been determined, each memory 
master informs said arbiter unit and said memory control unit of information about said 
bank and said page to be accessed next and wherein said memory control unit, if there 
existe said memory master which gets the next access to the bank being presentiy 
accused and to the page being presentiy accessed, said memory control unit terminates 
the routine without closing said bank being presently accessed at the time of completion 
of present access operations, regardless of the prediction trom said hit predicting unit, 
and, if there exists said memory master which gets the next access to the bank being 
presently accessed and to a page different from the page being presently accessed, said 
memory control unit closes said bank being presentiy accessed at the time of completion 
of present access operations, regardless of the prediction from the hit predicting unit, and 
said memory control unit terminates the routine, and if there exists said memory master 
which gets the next access to the bank being presentiy accessed and the page being 
presently accessed, said arbiter unit selects said memory master with priority. 
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18.-19. (Canceled) 

20. (Previously Presented) The memory access control device according to claim 15, 
wherein after a bank and a page to be accessed next have been determined, each memory 
master informs said arbiter unit and said memory control unit of information about said 
bank and said page to be accessed next and wherein said memory control unit, if there 
exists said memory master which gets the next access to the bank being presently 
accessed and to the page being presently accessed, said memory control unit terminates 
the routine without closing said bank being presently accessed at the time of completion 
of present access operations, regardless of the prediction from said hit predicting unit, 
and, if there exists said memory master which gets the next access to the bank being 
presently accessed and to a page different from the page being presently accessed, said 
memory control unit closes said bank being presently accessed at the time of completion 
of present access operations, regardless of the prediction from the hit predicting unit, and 
said memory control unit terminates the routine, and if there exists said memory master 
which gets the next access to the bank being presently accessed and the page being 
presently accessed, said arbiter unit selects said memory master with priority. 
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